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Abstract; The secondary effluent from a wastewater treatment plant was treated by the combined
process of high-density sedimentation tank with powdered activated carbon (PAC) and ultrafiltration, the
removal effect of conventional water quality index and trace organic pollutants was investigated, and
membrane fouling characteristics were analyzed. The results showed that the removal rate of turbidity by
the combined process was as high as 99.9% and the effluent turbidity was about 0. 01 NTU. The average
removal rates of DOC, UV,,,, TP, NH,” =N and TN were 41.02% , 49.82% , 60.44% , 23.34% and
10.90% , respectively. Fluorescence EEM showed that the combined process could effectively remove
humic substances and protein organics in the secondary effluent. The detection results of trace organic
pollutants by LC-MS/MS showed that the combined process could reduce the concentration of trace
organic pollutants by more than 66% . In addition, the high-density sedimentation tank with PAC could
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efficiently reduce membrane fouling, so that the growth rate of the trans-membrane pressure was reduced.
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Fig.1 Diagram of experimental set-up
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Fig.2 Removal of DOC and UV, in high-density
sedimentation tank with PAC and ultrafiltration combined

process
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Fig.3 EEM of influent and effluent in combined process

H I 3 (a) AT LUFE H, X3V 2858 B e, X
BRIV L T RA —E MO0 B, Ui 28 I IR
e EE Sy, MAF R R IRE 1 5 2R LR DL X
ORI I ORI A A A M A L
DI T A9 ini 8 555, 130 W] S I e R 2 1 o o
B, K 3(b) A LA, £ e T 244G,
HH K TE 42 DI 1 2 I 5 B DR Rt s, I 20 45 T
SRR R T B SR SR ML R 2 BRBCR
o JEAKH 3 AYEEREIE VR A7 E Ex/Em 43514
265 nm/422 nm 325 nm/418 nm 355 nm/434 nm, 5
FEAT RN 474,11 512,60 ,453. 345 1 H 7K 3 9
FERFEIE A7 B Ex/Em 43514 265 nm/435 nm 325
nm/418 nm 360 nm/411 nm, 5% J& 43 5 S 124. 28 |



www. cnww1985. com

MRS AR B BRI N/ AR LA EF R Rk

185.97 \176.24 , AT 1, H 7K FA 5 AE 2 ' A0 B el AR
LR EE S W S, b R DL 2 B R IE O
W , T B K r RS B TS A AL e 25, [T e A
TR E R BEA LY .
2.3 TP HEBRE

HAE TN gtk TP By L BRECR K 4
Ji7Ro JKHY TP Ry 0.4 ~ 1. 16 mg/L SF-15 0
0.78 mg/L, NREIAF — 2% A brifE, JBKZ & &
R EUTIEM T2 )5, K TP ¥ AE 0.25 ~0.70
mg/L Z[8] SE3H 0. 48 mg/L, LR %RIE 42.3% ~
65. 1% ZIa] ~F-3178 53. 7% 5 1524 Mg i ab B ,
7K TP ¥k BEFEZE 0. 24 ~0.66 mg/L SF-347 0. 45 mg/
L, BEAHE /2 — 2 A bRifE, G T 2% TP {1y LR %
H51.64% ~69.23% -1k 60.44%

2.0} = bk
- PLVE K
o 1S5t - [ K
—
&0
210}
E
O'SM
0 2 4 6 8 10

t/d
B4 ERBEENEN/UFAGIEX TP HERTR
Fig.4 Removal of TP in high-density sedimentation tank
with PAC and ultrafiltration combined process
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Fig.5 Removal of NH; =N and TN in high-density
sedimentation tank with PAC and ultrafiltration process
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Fig.6 Comparison of TMP between the combined process
and separate ultrafiltration process
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